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Subject:  Extended  Bioventing  Testing  Results  at  Building  406,  Offutt  Air  Force  Base, 
Nebraska  (Contract  No.  F41624-92-8036,  Order  17) 


Dear  Captain  Marchand: 

Parsons  Engineering  Science,  Inc.  (Parsons  ES)  is  pleased  to  submit  the  results  of 
the  extended  bioventing  testing  at  Building  406,  Offutt  Air  Force  Base  (AFB),  located 
south  of  Omaha,  Nebraska.  Soil  gas  samples  were  collected  and  in  situ  respiration 
testing  was  performed  by  Parsons  ES  from  4  to  7  November,  1996  to  assess  the  extent 
of  remediation  completed  during  approximately  three  years  of  air  injection  bioventing. 
The  purpose  of  this  letter  is  to  summarize  site  and  bioventing  activities  to  date,  present 
the  results  of  the  most  recent  respiration  testing  and  soil  gas  sampling,  and  make 
recommendations  based  on  site  data.  A  site  layout  and  three  tables  are  attached.  The 
as-built  hioventing  system  and  sampling/respiration  testing  locations  are  illustrated  on 
Figure  1.  Tables  1  and  2  provide  results  of  initial,  1-year,  2-year,  and  3 -year  soil  gas 
sampling,  and  respiration  testing,  respectively.  Table  3  provides  the  initial,  1-year, 
and  2-year  soil  analytical  data. 

SITE/PROJECT  HISTORY 


Building  406  is  the  location  of  a  former  jet  fuel  pumphouse,  piping,  and  seven 
underground  storage  tanks  (USTs).  Six  of  the  USTs  had  a  60,000-gallon  capacity  and 
were  used  to  store  JP-4  jet  fuel,  aviation  gasoline  (AVGAS),  and  deicing  fluid; 
however,  they  most  recently  contained  JP-4.  The  seventh  UST  contained  fuel  oil,  and 
was  located  south  of  the  others;  however,  its  capacity  was  not  specified  (Terracon, 
1994).  In  October  1993,  all  seven  USTs  were  removed  and  petroleum-contaminated 
soil  discovered  during  tank  removal  was  returned  to  the  excavation.  Following  UST 
removal,  a  full-scale  bioventing  system  was  installed  at  the  Building  406  site  by 
Parsons  ES  [formerly  Engineering-Science  (ES),  Inc.]  to  remediate  contaminated  soils 
used  for  excavation  backfill. 


Site  assessment  activities  were  performed  in  1993  and  1994  by  Terracon  (1994)  in 
accordance  with  Nebraska  Department  of  Environmental  Quality  (NDEQ)  guidance. 
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The  site  assessment  involved  the  installation  of  six  groundwater  monitoring  wells 
(MWs)  to  approximately  23  feet  below  ground  surface.  Groundwater  samples  were 
collected  from  the  MWs  for  analysis  of  benzene,  toluene,  ethylbenzene,  and  xylenes 
(BTEX)  and  total  recoverable  petroleum  hydrocarbons  (TRPH).  Benzene  and  TRPH 
were  not  detected  in  any  of  the  MW  samples,  and  toluene,  ethylbenzene,  and  xylenes, 
while  present,  were  well  below  drinking  water  standards.  No  free  product  was 
observed  during  groundwater  sampling  activities. 

The  Building  406  site  was  selected  for  inclusion  in  the  Air  Force  Center  for 
Environmental  Excellence  (AFCEE)  Bioventing  Pilot  Test  Initiative  (Contract  No. 
F33615-90-D-4014,  Order  14)  prior  to  UST  removal.  The  system  was  installed  in 
October  1993,  following  UST  removal.  As  shown  in  Figure  1,  the  installed  bioventing 
system  consisted  of  four  vent  wells  (VWs),  three  vapor  monitoring  points  (MPs),  and  a 
blower  unit.  During  installation,  respiration  and  air  permeability  testing  and  soil  and 
soil  gas  sampling  also  were  performed.  A  detailed  description  of  bio  venting  system 
design  and  initial  site  activities  are  provided  in  the  Interim  Bioventing  Pilot  Test 
Results  report  prepared  by  ES  (1993)  for  this  site. 

The  Bioventing  Pilot  Test  Initiative  Project  provided  for  1  year  of  system  operation 
followed  by  soil  and  soil  gas  sampling  and  respiration  testing  at  Building  406.  Soil  and 
soil  gas  samples  were  collected  and  in  situ  respiration  testing  was  performed  in  October 
1994  following  1  year  of  system  operation.  The  system  was  shut  down  30  days  prior 
to  testing  to  allow  soils  and  soil  gas  to  come  to  equilibrium  in  order  to  compare  1-year 
and  initial  conditions.  Results  of  the  1-year  bioventing  test  were  summarized  in  a  30 
January  1995  letter  from  Parsons  ES  (1995)  to  Offutt  AFB. 

Following  completion  of  1-year  testing,  NDEQ,  in  cooperation  with  AFCEE, 
funded  18-  and  24-month  respiration  testing,  as  well  as  24-month  soil  and  soil  gas 
sampling  at  the  Building  406  site.  The  objective  of  the  2-year  sampling  effort  was  to 
determine  the  effectiveness  of  bioventing  at  remediating  petroleum-contaminated  soil 
used  as  backfill  for  the  UST  excavation.  The  18-month  respiration  testing  was 
performed  in  April  1995  and  the  24-month  respiration  testing  and  sampling  were 
completed  from  September  26  to  October  3,  1995.  Results  of  the  2-year  bioventing 
test  were  summarized  in  a  25  February  1996  letter  from  AFCEE  (1996)  to  Offutt  AFB. 

On  31  March  1995,  before  the  completion  of  the  18-month  and  24-month  testing, 
the  Building  406  site  was  added  to  the  AFCEE  Extended  Bioventing  Project  (Contract 
No.  F41624-92-D-8036,  Order  17)  awarded  to  Parsons  ES.  Under  the  extended 
bioventing  project,  the  site  was  allocated  funding  for  an  additional  year  of  system 
operation  and  testing  (Option  1)  and  for  site  closure  (Option  2),  if  the  results  of  the 
additional  year  of  testing  demonstrated  adequate  site  remediation.  This  additional  year 
of  operation  and  maintenance  support  began  following  the  October  1995  sampling  and 
respiration  testing  and  continued  until  October  1996.  In  October,  the  bioventing 
system  was  shut  down  for  approximately  30  days  to  allow  equilibrium  conditions  to 
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develop  in  site  soils  before  performing  soil  gas  sampling  and  respiration  testing  in 
November  1996. 

SOIL  GAS  CHEMISTRY  RESULTS 

Field  screening  and  collection  of  soil  gas  samples  for  laboratory  analysis  were 
performed  on  4  November  1996.  Soil  gas  samples  were  collected  from  each  MP  and 
field-screened  to  assess  soil  gas  concentrations  of  oxygen,  carbon  dioxide,  and  total 
volatile  hydrocarbons  (TVH).  As  can  be  seen  from  the  results  presented  in  Table  1, 
static  oxygen  concentrations  in  soil  gas  have  remained  low  (less  than  5  percent)  at  both 
the  shallow  and  deep  monitoring  point  intervals,  indicating  that  significant  biological 
activity  is  still  occurring  in  site  soils. 

During  the  November  1996  site  visit,  soil  gas  samples  for  laboratory  analysis  of 
TVH  and  BTEX  were  collected  at  VW-1,  MPA-10  and  MPB-10.  Initial,  1-year,  2- 
year,  and  3-year  soil  gas  sample  results  at  these  locations  are  presented  in  Table  1.  For 
all  four  sampling  events,  soil  gas  samples  were  sent  to  Air  Toxics,  Ltd.  laboratory  in 
Folsom,  California  for  analysis  using  EPA  Method  TO-3.  As  can  be  seen  from  the 
results,  BTEX  concentrations  in  soil  gas  have  been  reduced  to  nearly  non-detect  levels 
during  the  3  years  of  system  operation.  TVH  concentrations  have  been  reduced  2  to  4 
orders  of  magnitude  during  the  3  years  of  system  operation. 

RESPIRATION  TEST  RESULTS 

A  3-year  in  situ  respiration  test  was  performed  at  the  Building  406  site  from  5  to  7 
November  1996.  The  test  was  performed  according  to  procedures  outlined  in  the 
December  1993  Interim  Test  Results  report  and  followed  1  month  of  bioventing  system 
shutdown.  Air  was  injected  for  21.5  hours  into  VW-1,  MPA-10,  MPB-10,  and  MPC- 
10,  using  1  cubic-foot-per-minute  (cfm)  pumps,  to  oxygenate  site  soils.  Following  the 
air  injection  period,  changes  in  oxygen,  carbon  dioxide,  and  TVH  soil  gas 
concentrations  were  monitored  over  a  55-hour  period.  Observed  rates  of  oxygen 
utilization  were  then  used  to  estimate  aerobic  fuel  biodegradation  rates  at  Building  406. 
Table  2  summarizes  initial,  6-month,  1-year,  18-month,  2-year,  and  3-year  respiration 
and  fuel  biodegradation  rates  at  the  site. 

As  can  be  seen  from  the  results  shown  in  Table  2,  significant  reductions  in  oxygen 
utilization  and  fuel  biodegradation  rates  have  occurred  as  a  result  of  bioventing  system 
operation  at  Building  406.  However,  moderate  oxygen  utilization  and  hydrocarbon 
biodegradation  rates  continue  to  be  observed.  Oxygen  utilization  and  fuel 

biodegradation  rates  typically  decrease  with  continued  bioventing  as  the  lighter,  more 
readily  biodegraded  hydrocarbons  are  preferentially  destroyed  over  more  biologically 
recalcitrant,  higher  molecular  weight  hydrocarbons.  The  BTEX  compounds,  as 
demonstrated  by  the  soil  gas  results,  have  been  almost  completely  biodegraded. 
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RECOMMENDATIONS 

As  shown  in  Table  3,  a  significant  number  of  soil  samples  have  been  collected  at 
this  site.  The  results  of  the  2-year  soil  sampling  indicated  that  the  majority  of  fuel 
contamination  had  been  remediated.  While  the  additional  year  of  bioventing  is  likely  to 
have  further  reduced  fuel  hydrocarbon  concentrations  in  soil,  the  3 -year  soil  gas 
sampling  and  respiration  testing  results  indicate  that  contamination  remains  in  site  soils. 
Low  oxygen  concentrations  were  observed  throughout  site  soils  and  moderate  oxygen 
utilization  and  fuel  biodegradation  rates  were  observed.  Based  on  these  observations,  it 
is  recommended  that  the  bioventing  system  operate  for  an  additional  year  and  that  site 
closure  (Option  2)  activities  be  performed  at  the  end  of  the  operation  period  (November 
1997).  A  closure  sampling  plan  (CSP)  will  be  prepared  and  submitted  to  the  NDEQ 
for  review  during  the  summer  of  1997.  The  CSP  will  outline  NDEQ  soil  and  soil  gas 
sampling  requirements  necessary  for  site  closure. 

Following  the  3-year  sampling  event,  the  blower  system  was  turned  on  and  air 
injection  resumed.  The  flow  rates  to  each  vent  well  were  adjusted  to  approximately  18 
cfm.  It  was  noted  that  the  pressure  and  vacuum  gauges  were  broken.  Parsons  ES  will 
provide  Offutt  AFB  personnel  with  new  gauges  and  air  filters  so  that  monitoring  and 
maintenance  of  the  blower  system  can  continue.  Monitoring  and  maintenance  of  the 
blower  system  through  1997  will  be  the  responsibility  of  Offutt  AFB. 

If  you  have  any  questions  or  require  additional  information,  please  contact  either 
Brian  Blicker  at  (406)  586-7899  or  me  at  (303)  831-8100. 

Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

f 

.  Ratz,  P.E. 

Project  Manager 


cc:  Mr.  Phil  Cork,  Offutt  AFB 

B.  Blicker  (Parsons  ES-Denver) 

D.  Teets  (Parsons  ES-Denver) 

R.  Brettin  (Parsons  ES- Austin) 

File  727876. 10210. E  Letter  Results  Report 
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TABLE  2 

RESPIRATION  AND  DEGRADATION  RATES 


TABLE  3 

SOIL  ANALYTICAL  RESULTS 

BUILDING  406 

OFFUTT  AIR  FORCE  BASE,  NEBRASKA 
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TABLE  3,  (CONTINUED) 
SOIL  ANALYTICAL  RESULTS 
BUILDING  406 

OFFUTT  AIR  FORCE  BASE,  NEBRASKA 
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